CAMBRIAN FAUNAS OF (’HINA.« 



By CiiATjLKs D. AValcott, 

Curator, Division of stratigraphic Paleontology. 



INTRODUCTION. 

In the first paper on the Cambrian Faunas of China* a historical 
introduction was ^iven along with a list of the species known at the 
date of the publication of the paper. 

During the summer of 1905 a box of fossils, that had been lost, was 
received in AVashington. This material was collected by ]\Ir. Eliot 
BlackAvelder under the direction of Air. Bailey AVillis, principally 
from the provinces of Shen-si and 8han-si. It has atforded a number 
of new species, but has not added otherwise materially to our knowF 
edge of the Cambrian faunas of China except in the case of the 
occurrence of the genus Coschtocynthns. 

The illustrations for the report on the Cambrian faunas of China, 
collected by Alessrs. AA^illis and Blackwelder, are now well advanced, 
and it is anticipated that the full report, including descriptions of 
genera and species and paleontological correlations and illustrations, 
will be published before the close of 190b. 

When preparing the preliminary notes on the Cambrian faunas of 
China* in 1905, I had not noticed that H. Monke had published a 
paper on the Geolog}" of Shan-tung, and described certain Upper'’ 
Cambrian trilobites.^ It was not until Februaiy 27, 1900, that the 
Jahrbuch containing the paper arrived at the United States Geological 
Survey libraiy. 

« Preliminary Paper No. 2. 

^Proc. U. S. Nat. XXIX, Sept., 1905, pp. 1-106. 

c Beit rage zur Geologie von Schantung. I. Obercambrisuhe Trilobiten von Yen- 
tsy-yai. Jahrb. d. K. P. Geol. Landesanst. und Bergakad. zu Berlin, XXIII, Pt. 1, 
1903, pp. 103-151. 
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The following is a list of the genera and species described I)}" II. 
Monke: 



1. Agno.^tus I'ot rfevL 

2. LvmtraciiHi Vrauxei, 

3. Teinistion 

4. Tewifitwn sodt ni. 



5. Drejximira premesinlL 

6. Drepanura I'etteleri, 

7. Stephanocare riclitltofeni. 
S. Stephanocare sp. 



Of the above three genera and species described by me in 1905 are 
synonyms: 

TAostracma I'vamei — Ptgchoparia ce^is Walcott. 

Teinistion lansi ^ionke= iJoippggella typicalis Walcott. 
Stephanocare richthofeni Damesella chione Walcott. 

The following are new forms: 

Drejiannra I'ettehri ]\lonke. 

Teinistion sodeni ]\Ionke. 



I do not tind that Agnostns I'oerftri ]\Ionke differs speciffcalh^ from 
Agnostns chinensis Dames. 

Teinistion Jansi Monke is similar in man}^ respects to Shantangia 
spinifera, AValcott, but differs in the presence of an incurved frontal 
margin, and the absence of the long frontal spine. 

The detailed sections worked and the succession of the contained 
faunas show that the horizon of the fauna described by ^lonke is the 
upper part of the ^Middle Cambrian, and not Upper Cambrian as 
determined bv Monke. The detailed sections and lists of faunas will 
be given in the paleontological report. 



ASSOCIATION OF GENERA AND SPECIES. 

In order that the student may be saved the labor of making lists of 
the species from tlie various localities, the following lists are inserted. 
The species given in each list do not all occur in the same layer of 
rock, but they are from the same band of layers^ The number of 
layers and their thickness will be given in Mr. Bhu‘kwelder\s report 
on the detailed sections. The stratigraphic range is limited so as to 
avoid the commingling of faunas from distinct faunal zones. 

The line i)etween the Middle and Uj)per Cambrian faunas is placed 
at the top of the Kii-shan shale. The fauna of the Kn-shan shale 
includes species of Damesella^ Dorypyge^ genera that are typical- 
of the ^Middle Cambrian fauna, while the fauna of the Cli'aii-mi-tien 
limestone, above the Ivu-shan shale, is more nearly related to that of 
the Upper Cambrian of North America and northwestern Europe. 

The line of the Dower Cambrian is placed at the top of the ]\Ian-t'o 
formation, as the predominant trilobite, Redlichia^ is more closel}" 
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ivhiteel to Olenellux than to the trilohites of the Middle Candiriaii 
fauna. 



upper Cambrian.. Ch’an-mi-tien formation. 



BrachioptHlii: 

lH»c\ ))opsis stdc(itui/t. 

Trilobita: 

Auomocarcy species undetermined. 
Anomoearclta irma. 

Ptychaspis hfllii. 

{ Trilobita: 

Black weld cria riti.v \Val(‘ott. 

A f/ra alos reguln ris. 
j'Antbozoa: 

Coscinorj/ath us clvi ra . 

Bracliiopoda; 

Ohnlus i Litigulcpis f), species undetermined. 
Vorkia f orieutalis. 

Orthis {Pkeforthis) agrrste, O. (P.) kichouensis, 
O. (P.), species undetermined. 

Gastropoda: 

Sccnclla f tlilalatus. 

Platyceras willisi. 

IStcnolhcca ?f simjdex. 

Trilobita: 

Dorypggc richtho/cni hevis. 

.Igraulos armatus, A. uititia, A. obscura, A. uta, 
a. I'irina. 

Agraulos {f) « cupax, a. (?) melic. 

Anomocare bigshyi, A, eriopia, A.flava. 
Anomocarclla contigna. 

Ptychoparia comus, P. iujiatn, P.lilkif P. nereis, 
P. nmlaia, P. vesta, P., species undeter- 
mined. 

Ptychoparia (?) maia. 

Hyclropnria (Liostracus) intermedia, P. {L.) 
subrugosa. 

i^olcnopleurapaiipcrata. 

Dolichomdopus hyric. 

n Interrogation points within parentheses indicate undetermined subgenera. 



Middle Cambrian. Ch’ang-hia (Ki-ch6u) formation. 



Table Showing Geologic and Geographic Distribution op the Fauna. 



Horizons. 



Localities. 



ANTHOZOA. 

Coscinocyafhus elvira, new spe- 
cies 



BRACHIOPODA. 

Obolus {Lingulepisf), species un- 
determined 

Discinopsis snlcaliis, new species 
Yorkiaf orienlalis, new species . 
Orthis (Plectorthis) agresle^ new 

species 

Orthis {Plectorihis) kiehouensis, 

new species 

Orthis {Plectorihis), species un- 
determined 
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Tahle Showing Geologic and (teogkapiiic Dlsthibution of the Fauna — Cont’d. 
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ANTHOZOA. 

Genus COSCINOC YATH US Bornemann. 

(haciiiorifuthns Bokne.mann, 18S4, Dciitscli. gcnl. Gesell., Zeitsch. XXXVI, 
p. 704. 

COSCINOCYATHUS ELVIRA, new species. 

This species is represented by one siiuill cap, n fragment of the 
iiiterioi- wall of a larger cup, and a thin section showing a ])ortion of 
the wall and the diagonally transverse section near the base of the cup. 
The cu]) has a height of 3 mm., and a diameter of 8 mm. at the aper- 
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ture. ■ The exterior surfiice appeal’s smooth under a lens of moderate 
power, hut with a strono- lens it is found to be perforated b}" minute 
pores; the interior surface is marked ])v arching ridges, radiating 
from the base toward the outer edge, connected by transverse ridges, 
Jietween Avhich rounded pits occur. A diagonally transverse thin sec- 
tion shows the system of ridges described and the openings between 
them. The same section cuts across near the base of a cup. In this 
the calcite is so crystallized that no detinite structure, with the excep- 
tion of a few traces of septa extending from the inner wall to the 
outer wall, can lie distinguished. 

The fragment illustrating the interior wall indicates a cup that 
expanded much more rapidly than the cup described above. It may 
lie that a second species is indicated liy this, but with the material 
availalile for study it does not appear best to attempt to distinguish 
them by appl}ung distinct names. 

When the surface of the outer wall is slightly worn the I’adiating 
lines and transverse septa are V(‘ry clearly shown. 

Ohservatioiix , — The generic reference to Cosclnovtjdthus is made on 
account of the presence of the regular cross septa in addition to the 
radial septa, as defined )>y Dr. J. G. Bornemann.^^ None of the Sibe- 
rian forms of the Arch^ocjj<(th!ni€ described by Dr. Eduard von TolD 
appears to lie closely related to this species. 

The specilic name is given in recognition of the work of ]\Iiss Elvira 
Wood in the preliminary study of the Cambrian fauna of China. 

Formation and -Middle Caml>rian, in a brownish gra}^ 

partly oolitic* limestone, in a horizon corresponding to the lower por- 
tion of the Ch\ang-hia formation of Shan-tung; 4.5 miles south of 
Wu-Cai-hicMi, Shan-si, China. 

Collected by Eliot Black welder. 

BRACHIOPODA. 

Genus OBOLUS Eichwald. 

LINGULEPIS Hall, subgeims of OBOITJS. 

OBOLUS (LINGULEPIS?), species undetermined. 

This species is represented by a few fragments, one of which shows 
that the ventral valve is elongate, and the apex acuminate. The shell 
was built up of several layers or lamella^, as in characteristic forms of 
Oholus and its sul^genera. The interior surface of some of the lainelhe 
is marked l)y tine, radiating, and concentric stria; the outer surface, 
under a strong magnifier, shows fine, concentric, somewhat in*egular 
stria. 



"Deutsch. geol, Gesell. Zeitsch., XXXVI, 1884, p. 704. 

^Mem. de I’Aead. Imp. des Sciences de St.-Petersb., 8th ser., VIII, No. 10, 1899. 
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Forrnatkm and loraUty, — Middle Cambrian, lower portion of oolitic 
liiiu'stone series: 4 miles enst of Fang-.lan-chon, Shaii-si, China. 

Collected by Eliot Bhu‘k welder. 

Genus DISCINOPSIS Matthew. 

ArrotreAii? ^Matthew, 1885, lllustnitions of the Fauna of the St. John (xroup, Xo. 

6, ]). o7. 

(Matthew MS.) Hall and Olakke, 1892, Pal. New York, VIII, Pt. 

1, j)p. 105, 167. 

The original diagnosis of the genus is as follows: 

Z)ia(//ajsis . — Shell sulicircnlar in outline. Surface depressed-con- 
ical, apices excentric, not marginal. Pedicle-valve with the apex trun- 
cated ])y a circular foraminal npcrture(^). The interior of this valve 
is characterized ])v a pair of deep, diverging furrows, passing forward 
from the beak or internal foraminal opening, in broad curves which 
converge toward the anterior margin but without meeting. These 
furrows enclose a thickened and somewhat elevated central area, which, 
in the subumbonal region is apparently' free, projecting for a short 
distance, like a narrow, triangular shelf, l)eneath which the foramen 
probably opened. The interioi* opening of the foramen is, however, 
not apparent on any of the specimens examined, for, as usualh" pre- 
served, the matrix has adhered to this subapical cavit}^, and in a single 
example only, is the shelf-like character of the median area distinctly 
demonstrated. A faint longitudinal ridge passes from the apex of the 
shelf to the anterior margin, ]>ut no other markings are discernible on 
the interior except faint radiating or slightly undulating, probably 
vascular lines. 

"'The interioi- of the' bracdiial valve, as far as known, shows no other 
charactei-s than the radiating lines, which appear to belong to the 
ornamentation of the outer surface. 

Slu‘ll-siil)stance tcMuious, a|)parently corneous. External surface 
covered with more or less prominent, sometimes lamellose concentric 
gi’owth-lines, crossed by tine, gently c-urved, radiating striie ^^dlich are 
usually more ])roiuiu(mt when the conccuitric lines are exfoliated. 

‘‘Type, JJischtop.sk (jallchni ^Matthew." 

DISCINOPSIS SULCATUS, new species. 

Gv(»57/((.V sp. Walcott, 1905, I’roc. V. S. Xat. Mas., XXIX, jip. 4, 6. 

This species is based u})on the cast of the interioi* of a small ventral 
^'alve, that in its interior markings closcdy a})proaches the interior of 
the ventral valve of Di.sci/tojysis gah'ehni Matthew." 

The interior east shows that the ventral valve was subcircular in 
outline, inodcuately convex, and with the apex probably perforated 

« Illustrations of the Fauna of the St. John Group, 1885, Xo. 6, p. 37. 
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by a small, circular foraininal aperture. In front of tlie ca.st of the 
base of the foraininal aperture there is a broad depression that extends 
to the front margin; on each side of the central depression an elongate, 
slight!}^ depressed area extends forward and outward from near the 
l)ase of the cast of the foraminal aperture, along the ridge on each side 
of the median depression; iiack of the base of the foraminal aperture 
there is a narrow, short, arched furrow that indicates the presen(*e of 
a corresponding ridge on the interior of the shell. 2so other luark’ngs 
are shown on the cast, exce])t the faint outline of what iua\^ have been 
the visceral area, on the median line in front of the base of the forami- 
nal aperture and between the liroad vascular sinuses. 

Ohservations . — This species is referred to the genus as 

the result of comparison with specimens of the interior of a ventral 
valve of 1). guUelml. One interior of the latter species has scars much 
like those in D. sidcatns. 

Formation and localitn . — Upper Cambrian, upper part of Ch'au-mi- 
tien limestone; Pagoda Hill, 1 mile west-southwest of T’ai-an-fii, 
8han-tung, China. 

Collected liy Eliot Blackwelder. 

Genus YORKIA Walcott. 

Yorkia Walcott, lSi)7, l^roe. U. 8. Nat. Mus., XIX, p. 714. 

YORKIA.? ORIENTALIS, new species. 

This speeies is represented bv a single small ventral valve, which 
has the external characteristics of Vorlda wan iter 1^ of the Lower Cam- 
])rian." The outline of the valve is transversely and l)roadly oval in 
outline, exclusiv(‘ of the apex rising above the posterior margin; the 
apex gives a subtriangular outline to the valve when looking down 
upon it; the apex is moderately elevated, and projects over the poste- 
rior margin; it is perforated by a rathei* large aperture just above a 
small false area. 

The surface of the valve is marked by low, rather broad, concentric 
undulations, a few tine, concentric striie, and a very finely reticulate 
ornamentation, formed by the crossing of oblicpie, elevated, curved 
lines, which form slightly elongate, diamond-shaped pits between them. 
Shell substance apparently calcareous. Width of ventral valve, 2.5 
mm.; length, 2 mm. at aperture, 2.25 mm. at apex; elevation, 0.5 to 
0.75 mm. 

Obser^vations , — As far as may be determined by the exterior of the 
valve this species is properl}^ referred to Yorkia, The g-eneric refer- 
ence, however, will remain in doubt until information is available as 
to the characters of the interior of the valve. 

«Proc. U. S. Nat. Mus., XIX, 1897, p. 715, pi. lx, lig. 1. 
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570 mocEEDixas of the xatioxal mvseum. 

Fonmd'ton and locality. Cambi'iaii, central portion of 

Ki-cli6u fornmtion, in a dark gray limestone; 4 miles soiith-southwest 
of Tung'-yibchon, Shen-si, China. 

Collected by Eliot Hlackwelder. 

Genus ORTHIS Dalman. 

PLECTORTHIS Hall and Clarke, subgenus of ORTHIS. 

ORTHIS (PLECTORTHIS) AGRESTE, new species. 

Shell transverse, snbsemicirculai*; a ventral valve mm. in length 
has a width of 12 mm., and a hing<‘ line 10.5 mm. in length; ventral 
valve moderately and regiilarlv convex, with the apex curved down 
to an area that is slightly inclined backward fi*oin the hinge line; the 
details of the cardinal area are unknown. 

Siii’face marked by rounded, radiating ribs and interspaces, (j ribs 
in a space of 3 mm. near the front margin; a few of the I'ibs bifur- 
cate, but most of them extend from the umbo to the front margin; the 
ribs are (*rossed by tine, concentric* strije and strong lines of growth. 

Ohser rat ions . shell is characterized by its regular convexity 
and the uniformity of the I'ounded, radiating ribs. 

Foniiation a)td locality , — Middle Cambrian, near base of theCldang- 
hia formation in dirty gray, fossilifc'rous limestone^; 1 mile east-south- 
east of Cirang-hia, Shan-tung, China. 

Collected l)y Eliot Elackweldei'. 

ORTHIS (PLECTORTHIS) KICHOUENSIS, new species. 

This species is represented by a specimen of the dorsal valve. The 
outline of the shell is transversely rounded sub<[uadrilatoral; length. 
9 mm.; width, 13 mm.; the highest point above the plane of the mar- 
gin is about 3 nun. above the hinge line; a shallow median sinus begins 
at the uml) 0 , and gi*adually wddens toward the front margin; back of 
the umbo the slndl extends beyond the hinge line, and then reeedes to 
the beak, which apparently is at or a little over the upper edge of a 
very narrow area. 

Surface marked liy numerous radiatii^g, i*oiinded ribs, w ith narrow 
interspaces, 7 ribs in a distance of 5 mm.; a few^ bifurcations of the 
ribs occur at ii regular intervals betw een the apex and the margins. 
There ai*e no traces of concentric striae; if on the shell originally, they 
have been removed by the w earing otl‘ of the outer sui’face. 

Olmrcation^i. -This species is distinguished f]’oiu all other species 
by the strong, incurved umbo, and rounded ribs with nari*ow^ inter- 
spaces. 

Fonoat io)i and locality . — Middle Cambi’ian, in low^er part of Ki-chou 
formation, in brow n-gray, oolitii* linn'stoin^ 4.5 miles south of Wii-t'ai- 
hien, Shan-si. China. 

Collected by Eliot Hlaekwadder 
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ORTHIS (PLECTORTHIS), species undetermined. 

This species is represented b}" n sino-le specimen of the ventral valve. 
Ventral valve convex, with the apex curving gently downward from 
the highest point to the cardinal area; transverse; length, 2.5 mm.; 
width, 3 mm.; hinge line a little shorter than the greatest width; 
cardinal area sloping slightly backward from the hinge line. 

Surface marked bv about 16 strong, nearly regular, rounded, radi- 
ating ribs, that are crossed by tine, concentric stria% lines of growth, 
and one strong ridge indicating interruption of growth. 

Ohserrationi <, — This little shell was at first plac<‘d with OriJun i^PJec- 
tortlils) (Kjreste (p. 57U), but further study showed that its gnaiter con- 
vexity, elevated apex, and strongtu- ribs distinguished it from that 
speeies. 

Formation and locaJltij , — Middle Cambrian, upper portion of Ch'aiig- 
hia formation, near top of dark, oolitic limeston(‘ series; 2 miles north- 
northeast of Cli'ang-hia, Shan-tung, China. 

A larger shell of this t}'pe occurs in Shen-si, in the central portion 
of the Ki-chou formation. It has a length of 6.5 mm., and a width of 
7.5 mm. The surface is marked by numerous radiating ril)s, similar 
to those of the shell from Ch'ang-hia, also concentric stria^ and several 
ridges resulting from interruption of growth. 

The locality is 4 miles south-southwest of Tung-yu-chon, Shen-si, 
China. 

A third shell, that appears to l)e a dorsal valve, was found in lime- 
stone peb])les in river gravel. The surface is pai’tially exfoliated, but 
it shows rounded, radiating ribs and concentric ridges, similar to those 
on the two specimens described above. 

The associated fragments of triloljites suggest the ^liddle Caml)rian 
fauna. 

The locality is in the railroad grade, one-third mile west of west 
city gate, T'ai-an-fu, Shan-tung, China. 

Collected by Eliot Black welder. 

GASTROPODA. 

Genus SCENELLA Billings. 

SCENELLAf DILATATUS, new species. 

This species is based upon two specimens which preserve the expanded 
outer margin, but not the elevated, central, conical portion of the shell. 
The exterior outline is oval, the length of the type specimen being 1) 
mm.; width, 7 mm. The surface on the inner side of the campanulate 
margin is marked by numerous radiating, elevated stria\ As viewed 
from the lower side the margin slopes gently inward to a shallow 
depression, or furrow, within which there is a rounded, slightly ele 
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\;nted ridge, that extends around the border of the elevated portion of 
the sliell, except on what is su])posed to be th(‘ posterior side; on this 
side the cnrv.iture from the margin across the border to the elevated 
portion of the shell is uninterrupted. 

A second specimen occurs in the collection which shows the exterior 
surface. This is smooth, and corresponds in surface configuration 
approximate!}’ to the reverse^ of the specimen a))ove described. Unfor- 
tunately it is in a very fragmentaiy state, neither the outline of the 
margin nor the central, elevated portion being preserved. 

( )J)srrnti — This spc'cies is distinguished l)y the l)road, campanu- 
latc-like border; it ditfers from Srr)K'Ua cJotJio Walcott^' in its smooth, 
exterior surface, and the strong, radiating striie on the inner surface, 
both the outsid(^ and insidi^ of the shell of S, dot ho being marked b}’ 
concentric sti’iie and lines of growth. 

Formath)}} (Uid loatHty , — ^liddle Cambrian, lower ])ortion of Ki- 
chou formation, in a brown, ooliti(* lime.stom‘; 4 miles south-south- 
west of Tung-yii-chbn. Shen-si, China. 

Collected by Eliot Blackwelder. 

Genus PLATYCERAS Conrad. 

PLATYCERAS WILLISI, new species. 

Shell minute, consistingof two whoi*ls somewhat irregularly incurved; 
the apex and one side of the aperture lie in the .same plane: the outer 
whorl increases in size gradually through its tir.st half, and then 
expands more rapidly toward the apeilure; a cro.ss .section of the 
outer whorl shows the dor.sal (outer) side to be gently convex, and the 
inner side .somewhat more sti*ongly convex, a rounded dorsal angle 
being formed whei’e the two sides unite on the outer edge. 

The surface is marked by concentric lines of growth parallel to the 
aperture. 

The greatest diameter of the largest shell is l.d mm. 

Ot/s^rratioos . — This species ditfers from Ftati/ccro.^ c///v;;??^sAValeott^ 
in having ji more slender, rounded, outer whorl, without trace of the 
dor.sal ridge chai'acteristic of that species. It ditiers from J\ dytUi 
Walcott^ in being coiled on the plane of the dorsal side instead of on 
th(' ])lane of the median line. 

Formation and toad It y , — ^Middle Cambrian, in greenish gray lime- 
stone, interbeded in argillaceous shales; 4 miles east of Fang-lan-chbn, 
Shan-si, China. 

Collected by Eliot Blackwelder. 



«Pruc. U. S. Nat. Mas., XXIX, 1905, }». 12. 
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Genus STENOTHECA Salter. 

STENOTHECA ?? SIMPLEX, new species. 

Shell small, depressed conical, with the apex situated al)out one- 
sixth the distance from the front to the posterior maro*in; tbe point of 
the apex is broken away; aperture subcircular, and little broader than 

long*. 

Surface concentrically striated, with a trace of a shallow furrow 
extending from the apex toward the central ])ortion of the anterior 
margin. 

The greatest diameter of the type and onh^ specimen is 2 mm. 

— This species differs widel}^ from other known species 
from China. It may be compared with some varieties of the young 
of Stenot/ieccf ruyom^ but it differs in the aperture being broader, and 
not having a rugose surface. The continuous concentric striie and 
absence of any indication of an area show that it is a gasteropod, but 
its generic reference is doubtful. 

Fonhdt'ion and locality , — Middle Cambrian, lower portion of Ki-chon 
formation, in a brown, oolitic limestone; 4 miles south-southwest of 
Tung-yii-chon, 8hen-si, China. 

Collected by Eliot Blackwelder. 

TRIEOBITA. 

Genus DORYPYGE Dames. 

DORYPYGE RICHTHOFENI new variety. 

This variety is characterized by a nearly smooth surface. An asso- 
ciated pygidium and heads of I), richthofeni Dames^^ have tubercles 
over most of the surface. 

Formation and locaHty, — Middle Cambrian; 4 miles east of Fang- 
lan-chon, Shan-si; and 4 miles south-southwest of Tung-yii-chon, 
Shen-si, China. 

Collected by Eliot Blackwelder. 

Genus BLACKWELDER I A, new genus. 

Genot\j])e. — Blacl'a\lderi<( sinonsis Bei'geron.^^ 

BLACKWELDERIA CILIX Walcott. 

OJenoide.H t ciUx Walcott, 1905, Proc. V. S. Xat. ^lus., XXIX, p. 27. 

This species is represented by numerous specimens of the central 
portions of the head, separated free cheeks, and associated specimens 

« China, Richthofen, IV, 1885, p. 24. 

^'Caliptncene f sinensis Bergeron, 1899, Bull, de la 8oc. Geol. de France, 3d ser., 
XXVii, p. 500. 
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of the pvgidinin. These indieiite that the general form of the head 
was transversely semicireular, and ratlier strongly convex, and that 
the margin of the head was of medium Andth in front, gradiiall}" 
widcming to the free cheek, where it narrows toward the base of the 
j)ostei*o-lateral spine, A postero-lateral spine projects backward and 
slightly upward from a point on the margin a little in advance of the 
postero-lateral angle. Glabella truncato-conical in outline, and marked 
by three pairs of furrows, the posterior of which extends obliquely 
backward nearly to the occipital fuiTow; the anterior furrows are 
indicated bv short, slight depressions on the edges of the glabella next 
to the dorsal furrow: they are situated so as to divide the space be- 
tween the posterior furrows and the front margin of the glabella into 
subcM|ual spaces; a verv narrow, slightly indicated, median, longitudi- 
nal l idge extends from the oc(‘ipital furrow nearh' to the front of the 
glabella; occipital furrow strongly marked, rounded, and about as 
wide as the occi})ital segment; occipital segment of medium width, 
convex, and arching forward slightlv at the center; a shallow furrow 
crosses it on each side so as to outline a rounded node at each end; 
dorsal furrow rounded, rather strong at the ends, and merging into 
the broad concave slope of the frontal limb. 

Fixed cheeks about one-half the width of the glabella; tho}^ rise 
abruptly from the dorsal furrow to tlie base of the palpebral lobes, 
and slope rapidly from the palpebral lobes backward to the posterior 
furrow, and more rapidly to the front, where they ineig*e into the 
concave frontal limb; palpebral lobes small, elevated, sepai’atcd from 
the fixed cheeks by a shallow furrow, and situated opposite the cen- 
tral part of the head; ocular ridges indicated Iw depressed lines that 
extend from the anterior end of the palpebral lobe.s, across the fixed 
cheeks, to the dorsal furrow; ])ostero-lateral limb about one-third the 
width of th(‘ h(‘ad within the facial sutures; it is marked by a ]>road, 
shallow furrow within the nan-ow posterior margin; frontal limb 
broad, loncave, and rising with a gentle curvature from the front of 
tlu'. glabella to the margin of the thickened frontal rim. 

Free cheek roughly sid>triangular; it is divided into an interior, 
convex body, which rises from the furrow at its l)ase to the small eye 
lobe at its center; tlie border of tlie hetid is ci'os.sed obli(juely by a 
sharp ridge that extends from its innm-, anterior side, backward 
to its outer side, where it forms the outer edge of a sharp spine; the 
border extends ))ackward to the postero-lateral angle of the cheek, and 
inward to the facial suture; a strong spine originates a little in advance 
of the postero-lateral angle and extends obliquely backward. 

The associated pygidium is subsemicircular; axial lobe strong, and 
tapering gently from the fiont toward its rounded termination; it is 
di\ ided l)y five W(dl defined, deep transverse furi'ows, tlmt cross it 
from side to side, and a sixth posterior furrow that crosses only its 



NO. 1458. 



rAMBRIAX FATXAS OF CmXA—]VALCOTT. 



575 



upper portion; the furrows divide the axis into tive segments, or 
rings, and the snbtriangnlar terminal portion, that slopes rapidly from 
its eenter to the thiekened border; lateral lobes broad, convex, and 
marked by a narrow, {interior, idevated segment, which joins the 
thorax, and three strong, narrow, elevated ridges, and a small node 
terminating a fourth ridge; the ridges are sepai-ated b}^ liroad, sti'ong 
furrows that are continuations of the furi'ows crossing the axis; the 
thickened border is separated from the liody of the pygidinm by a 
shallow groove; from the border there are backward extending spines 
on each side of the central axis, the second of which, on each side of 
the axis, is longer and stronger than the others. 

Surface of the crust of the head, free cheeks, iind p 3 ^gidium, and 
{issociated fragments of the segments of the thorax ininutel}" punctate. 
The largest head in the collection has a length of 20 mm., with the 
same width at the palpebral lobes; the largest i)ygidiuni has a width 
of 35 mm. inul a length of 18 mm., exclusive of the spines. 

()hi<errati(n(s , — The character of the frontal limb and rim of this 
species is quite like that of the t^qje of the genus, BJacl‘treJd( rki ,^lnen- 
,s'/,y Bergeron. There is a diti'erence in the surface, as there are no 
tubercles known on the surface of B, On account of the gen> 

eral resemblance between the heads and p 3 gldia of the genera Dames- 
elJa and lUack'irelderla we min^ compare species of the two genera. 
We tind in B. sinensis Bergeron a form of head and surface somewhat 
intermediate between DameseUa hJacknrtlderi^ iiwAB. cilix. The sur- 
face of B. sinensis is minutely punctate like that of B, cdij\ and in 
addition it has scattered pustules of the character of those so thiekl 3 " 
dispei'sed over the surface of 1). lAachireideri. The frontal limb of 
B. sineiuis is somewhat intermediate in form between that of B. eilix 
and /A Idaekwelderi. If the border of 7>. sinensis were a little more 
thiekened we should have the appearance of the frontal rim or border 
of D. hlaehrehhri . One of the specimens of B, sinensis has a frontal 
limb and border somewhat like that of B. cidi,e. 

The form of the glabella of B. ciH,r is similar to that of B, sinensis 
Bergeron, but the frontal limb is much broader than in that species, 
the lixed cheeks narrower and less elevated, and the surface is appar- 
ently without granulations. 

F'onnation and locedity , — ^fiddle Camlirian, in a concretionarv, 
ocherous limestone that ma 3 " correspond to the Ku-shan shale horizon 
of the Shan-tung sections; 4 miles east of Fang-lan-chon, Shan-sij 
China. 

Collected b 3 " Eliot Black welder, 

^^Cahnnmenef sinensis Bergeron, 1899, Bull, de la Soc. G^ol, de France, 3rd ser., 
XXVll, IX 500. 

^ Olenoides? cilix Walcott, 1905, Proc. U. S. Nat. Mus., XXIX, p. 27. 

cTroc. U. S. Nat. Mas., XXIX, 1905, p. 35. 
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Genus AGRAULOS Corda. 

AGRAULOS ARMATUS, new species. 

This species is represented by a finely preserved specimen of the 
central portions of the head, exclusive of the free cheeks. Tlie glabella 
is strongly convex, with the sides slight!}’ converging toward the 
rounded front; it is marked by three pairs of short, obscure glabellar 
furrows close to the dorsal furrow; the occipital furrow is indicated 
by a short, scarcely discernilde depression toward the side of the union 
of the glabella and occipital ring; occipital ring a little narrower than 
the glabella and extended backward into an extraordinarily strong 
spine, that is nearly as broad as the glabella to a point eoi-responding 
in length with the glabella; the posterior termination of the spine is 
not pr(‘served; on the side view the surfa(‘e of the glabella extends 
backward continuously with that of the occipital ring and spine, on the 
same plane; the strong backward extension of the glabella recalls some 
of the large occipittil spines in some species of dorsal 

furrow dee}), and strongly develo])ed on the sides and in front of the 
glabella. 

Fixed cheeks a}>oiit as wide as the glabella, strongly convex, and 
merging into a conv(‘x frontal limb that is wider and more convex than 
the fixed cheeks; }jal|)ebial lobes small; a narrow, clearly defined 
ocular ridge extends olilitjuely l)ackward across the fixed cheek from 
the antcro-lateral angle of the glabella. 

Surface minutely granular under a very strong lens. The tV}ie 
s}iecimen has a length of 5 inni., exclusive of the combined occi}iital 
ring and spine. 

()hserv<(i!oiis , — This species is most nearly related to .1. (.'^) )Htlie 
(]i. 5S1) and A. acaUe Walcott." It ditl'ers from them in tlie form of 
the convex fixed cheeks and fi'ontal limb, the })resence of ocular ridges, 
the extraordinarily strong occijiital s})ine, and in having a })ro})ortion- 
ately shorter glabella. 

Fonnathni amllncalitij.—^VAAV^ Cambrian, in l)rownish gray, oolitic 
lim(*stoue, 10 feet above red shales of su}i])osed Man-Fo formation age; 
4.0 miles south of Wu-t'ai-hieii, Shan-si. China. 

Collected by Eliot Blackweldcr. 

AGRAULOS NITIDA, new species. 

This s}iecies is re]iresented by the central ])oi4ions of the head, 
exclusive of the free cheeks; the front within the fa(‘iaJ sutures is 
strongly rounded, indicating a semicircular outline for the head, which 
was moderately convex. Clabella truncato-conical, moderately con- 
vex, and not very clearly deiined from the fixed cheeks and frontal 
limb; there are no traces of glabellar furrows; o(‘cipital furrow re}3re- 

«l"roc. U. S. Nat. XXIX, 1905, p. 43. 
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sented by a slight depression at the base of the glalx>lla;^^;^;h^^^ 
veiy narrow at the sides, thickening rapidly toward the center so as to 
give It a subtriangnlar outline, the apex of whicli terminates in a small 
•spine of unknown length; dorsal furrow indicated by tlie dilferenee in 
slope of the glabella and fixed cheeks and frontal limb. 

Fixed cheeks less than one-half the width of the glabella, nearly flat 
opposite the palpebral lobes, and sloping gently downward to the po.s- 
terior furrow, and to the front to merge into the frontal limb, which is 

slightly convex; palpebral lobes about one-fourth the leno-th of the 
bead. ^ 

Surface slightly roughened by what appears to be a minutely gran- 
ulated .surface as shown liy a strong lens. 

The largest head in the collection has a length of .5 mm 

a cott.« I he head of the latter differs in being longer in proportion 
to the width, and iii having broader fixed cheeks. 

Format hm and local /fy.— Middle Cambrian, in brownish-grai- oolitic 
imestone, 10 feet above red shales of supposed Man-t o formation ao-e- 
d.5 miles south of Wii-t ai-hien, Shan-si, China. 

Collected by Eliot Blaekwelder. 

AGRAULOS OBSCURA, new species. 

Thi,s species is represented by the central i.ortions of the head 
exyisive of the free clieeks. The glabella and fixed cheeks moder- 
ately convex: glabella truncato-conical, with the front margin o-cntly 
curved, and antcro-lateral angles slightly rounded; the postero-fateral 
angles are more broadly rounded and pa.ss into the line of the posterior 
margin of the occipital ring without intei-riiption by the occipital fur- 
row; surface of glabella smooth, with the exception of some very 
slight indications of a po.sterior pair of furrows; occipital furrow shal- 
low, and dying out before reaching the dorsal furrow; occipital rii.o- 
narrow at the ends, broadening and rising toward the center to form 
the base of ^yhat may be a short spine, or a slight niiward projection 
of the central portion of the posterior margin of the ring; dor.sal fur- 
row of medium width and well defined at the sides and front of the 
glabellti. 

Fixed checks narrow, convex, rising into narrow ridges that ante- 
riorly form a node or swelling where they merge into th ” frontal limb, 
posteriorly they slope down to merge with the postero-lateral limb- 
palpebral lobes small, somewhat elevated, and separated from the 
fixed cheeks by a shallow furrow; there does not appear to be any 
ocular ridge; postero-lateral limb about as long as the width of the 
glabella in front; it is marked by a shallow furrow within the slio-htly 
rounded posterior margin; fron tal limb and rim in front oF the 

«Proc. V. S. Nat. JIus., XXIX, 1905, p. 45. ^ 

Proc. N. M. vol. XXX— 06 37 



578 



FROCEEDiyaS OF THE XI 770X1/^ MFSEl’M. 



VOL. XXX. 



g1ii})ella inodenitoly convex: on each side a broad, shallow furrow 
indicates that the dividing line between the frontal limb and I’ini was 
about half way between the front of the glabella and the frontal mar- 
gin of the head. 

Surface apparentl}' smooth. The type specimen of the head is 7.5 
mni. in length. 

Ohserratinns. — This species indicates a type that is best represented 
by Ag radios (.'^) y/e//(^(p. 581). It differs from the latter in not having 
a swollen frontal limb, in the absence of ocular ridges, and in having 
a smaller, Hat occipital ring. From Agnndos dirt Walcott^' this spe- 
cies differs in the ])resence of the side furrows delimiting the frontal 
limb and rim, narrower and more convex tixed cheeks, and less 
strongly marked occipital ring. 

F^mnatlon and locaVdy. — Middle Cambrian, lower portion of oolitic 
limestone series; d miles east of Fang-lan-chon, Shan-si. China. 

Colleided Iw Eliot Black welder. 

AGRAULOS REGULARIS, new species. 

This species is represented by a few specimens of the central portions 
of the Inaid, exclusive of the free cheeks. These indicate that the head 
was rather strongly convex, and semicircular in outline. Glabella con- 
vex, triincato-conical, rounded in front, and with traces of two pairs 
of short glabellar furrows that divide it into three subequal portions; 
occipital furrow narrow but clearly detined; occipital ring narrow at 
the sides, increasing slightly in width toward the center where it rises 
to form the base of a small node; dorsal furrow deep and rather broad. 

Fixed cheeks convex, rising abruptly from the dorsal furrow, the 
posterior furrow of the head, and from the anterior margin; in front 
they merge into the rounded, convex frontal limb with a trace of an 
int(u*vening furrow and narrow ocular ridge; j)alpebral lobes small, 
and situat(‘d opposite the central portion of the glaliella. 

Surface, under a strong lens, shows traces of lieing very tinely punc- 
tate. The average length of three specimens of the head is ^1 mm. 

()hx(a‘r<( flans, — The head representing this species has the rounded, 
full fixed cheeks, and frontal limb of Agraafos andle Walcott,^ but it 
differs in having a proportionally shorter and broader glabella, and in 
being broader between the facial sutures. 

Farnadlon <naJ landltg. — ]\Iiddle Cambrian, Ku-shan shale horizon 
of the Shan-tung section, in a fossiliferous. brownish-gray limestone; 
4 miles east of Fang-lan-chdn, Shan-si. China. 

Collected by Eliot Blackwelder. 



?roc. U. 8. Nat. .Mus., XXIX, 1905, 45. 
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AGRAULOS UTA, new species. 



Thi,s species i.s based upon a single head, preserving the glabella and 
hxed cheeks, and frontal rim. It is of the same type as Amodos (.A 
capax. (p. .580), but difl'ers in having a narrower fi.xed cheek, le.ss con- 
vex and swollen frontal limb, and flatter frontal rim. The o-Iabella is 
without traces of furrows, and the occipital ring is separated from it 
by a very shallow, .scarcely noticeable transverse furrow; the frontal 
limb IS rather broad and slightly swollen in front of the glabella- the 
general plane of the frontal limb and fixed cheeks is the same from a 
line drawn through the posterior end of the palpeliral lobes. 

Surface slightly roughened by a line network of narrow, slightlv 
elevated, inosculating lines. The type specimen has a lemrth of 5 5 
mm. ^ 

l^ornmtion and locality. — Middle Cambrian, Ki-choii limestone in 
brown gray, partly oolitic bed, 10 feet above red shales supposed to 
coi respond to the i\Ian-t’o shales of theShan-tung sections; 4..5 miles 
south of Wu-t’ai-hien, Shan-si, China. 

Collected Eliot Blackwelder. 

AGRAULOS VICINA, new species. 

This species is represented by three specimens of the moderatelv 
eoiiTOX central portions of the head, exclusive of the free cheeks. 
Clabella conical, convex, and without traces of glal.ellar furrows- 
occipital furrow transverse and clearly defined; occipital ring rather 
strong, transverse, and slightly convex; dorsal furrow rounded, of 
m^ium width, and clearly defined at the sides and front of the o-labella 
bixed cheeks about as wide as the glabella, moderately convex, and 
sloping forward and slightly downward into the frontal limb; pal- 
pe lal lobes small, situated opposite the central portion of the o-labella- 
ocular ridp.s narrow, slightly elevated, and extending from tbe ante- 
uoi end of the palpebral lobe to a point corresponding to the antero- 
ateral angle of the glabella; postcro-lateral limb short, and marked 
by a shallow furrow Mithin its posterior margin; frontal limb short ' 
convex in front of the glabella, arching slightly backward on each side 
to merge into the fixed cheeks; frontal rim broad, slightlv eonvex 
aiK separated by a shallow, slightly defined furrow at the angle formed 
rim ^ union of the sloping frontal limb with the nearly flat frontal 

Surface roughened as .seen by a high magnifying power. The 
largest specimen in the collection has a length of ,3 mm. 

(Mervation.9.— This species is characterized by its narrow, conical 
glabella, convex frontal limb that mei-ges into the convexitv of the 
fixed cheeks, and the presence of a distinct frontal rim. In the latter 
respect it approaches Agraxdos (f) capa.v (p. 580), and Agmidos xita 
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([). 571^). It (litier.s widely" from A. {?) capax and less so from ^1. uta 
in its narrow, coniral ^la])ella. and the form of its frontal limb. 

Formation and locaUtij, — ^liddle Cambrian, in a brown, oolitic lime- 
stone, near the base of the Ki-ehou limestone, corresponding* to the 
lower poi*tion of the Cli'ang-hia limestone; 4 miles south-southwest of 
Tnno-yu- chon, Shen-si, China. 

Collected I)}" Eliot Black welder. 

AGRAULOS (?) CAPAX, new species. 

As indicated by the central portions of the head, exclusive of the 
free cheeks, tlie head of this species is semicircular in outline, and 
moderately convex. The glabella narrows slightly from the l)ase to 
its rounded front, which springs from the point where the ocular 
ridges pass into the dorsal furrow; the surface of the glabella is 
mai’ked by three pairs of short, slightly impressed glal)ellar furrows 
that divide the glabella into a posterior, subtriangular lobe, two nar- 
row lobes, and a larger, front terminal lobe; occipital furrow rounded, 
not veiy deep, and slightly wider at the sides than in the center; 
occipital ring narrow at the sides, widening toward tlie center where 
there is a low, small node near the posterior margin; dorsal furrow 
narrow, deej) in front, and shallow at the sides of the glabella. 

Fixed cheeks broad, risinggently from the dorsal furrow to the pal- 
pebral lobes; tliey slope gradually to the posterior furrow, and, in 
front of the oculai* ridges, rather rapidly to the broad furrow defining 
the frontal limb; palpe)u*al lobe small, narrow, and passing in front 
into a narrow o(‘ular ridge, which crosses the fixed cheek to the antero- 
lateral angle of the glabella; frontal limb separated from the glabella 
by a narrow, deep furrow, which widens out on each side; the limb is 
strongly convex immediately in front of the gla])ella, where it rises 
on some exaniph‘s into a transvei'se boss; in other specimens it is not 
much highei’ than the genei’al elevation of the glal)ella, 

Sui’face finelv i)unctate under a strong lens. The head of the hugest 
specimen in the colh'ctioi^ has a length of T nun., with a width of V2 mm. 
at the palpebral lobes. 

Ohfierration.s , — This species, at first sight, might )>e taken for a 
broad foi’iii of A(/raalox{,^) m<Fe (p. 7)81), but on closer examination it is 
seen that the glabella is nearly rectangular instead of truncato- 
conical, the fixed cheeks are more than twice the widtii, and glabella 
narrow(M*, in specimens of the same size. The ocular ridges of ^1. 
capax are also unlike those of A. (.^) melie. 

Fornmtdni and locality. — Middle Cambrian, in a brown, oolitic 
limestone, near the base of tlie Ki-chou limestone, corresponding 
to the lower portion of the Cirang-liia limestone; 4 miles south- 
southwest of Tung-yu-chon, Shen-si, China. 

Collected l)v Eliot Black welder. 
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AGRAULOS (?) MELIE, new species. 



Central portions of head, excdusive of the free cheeks, convex. 
Glal)ella truncato-conical, convex, alioiit one-half the length of the 
head, and marked hy three pairs of short, faintly impressed glabellar 
furrows, and a narrow, median, longitudinal ridg-e; occipital furrow 
transverse, rounded, shallow, and fading out toward the center of 
the glabella; occipital segment narrow at the sides, widening rapidl}^ 
to the central portion, whi(*h is as high as the glabella at the back, 
and sloping toward tlie occipital furrow at the base of the glabella; a 
minute node occurs at the center of the segment; dorsal furrow 
shallow, but strongly outlined. 

Fixed cheeks narrow, elevated at the palpebral lobes, and sloping 
toward the glabella; a narrow ridge extends from the anterior, outer 
edge of the furrow on the inner side of the palpebral lobe to the 
furrow in front of the antero-lateral angle of the glabella, which 
corresponds to the ocular ridge; palpebral lobe long, narrow, and 
separated from the fixed cheek by a narrow furrow; frontal limb 
convex, rising to a prominent boss or swelling in front of the glabella, 
from which it is separated by a strong furrow; at the sides the frontal 
limb is narrow, and merged into the narrow fixed cheeks; postero- 
lateral liml)s short, narrow, and separated from the iixed cheeks ‘by a 
narrow, shallow furrow. 

Surface finely punctate under a strong lens. The largest head in 
the collection has a length of 6 mm. 

Ohservation ^,- — This species is characterized by the tumid frontal 
limb, and the ridge wdthin the palpebral lobe on the fixed cheek, a fea- 
ture found on Agr<nd(^s, but not on au}^ of the described forms from 
China. 

Formation and locaUty . — Middle Cambrian, in a brownish gray 
limestone corresponding to tlie lower portion of the ClTang-hia lime- 
stone; 4 miles south-southwest of Tung-yu-chon, Shen-si, and 4.5 
miles south of Wu-Cai-hien, Shan-si, China. 

Collected by Pi Hot Black welder. 



Genus ANOMOCARE Angelin. 
ANOMOCARE BIGSBYI, new species. 






Of this species onl}" the central portions of the head, exclusiye of 
the free cheeks, are known. Glabella moderately convex; a glabella 
9 mm. in length has a width of 9 mm. at the base and G nun. in front; 
front rounded from the anterior side of the ocular ridges; surface 
marked by a pan- of faintly impressed posterior furrows that extend 
obliquely backward from the dorsal furrow tow^ard the center; a sec- 
ond pair of furrows is indicated by a smooth place on the surface; 
occipital furrow very shallow at the center, broader and slightly 
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deeper toward the sides, with a sljallow^ pit near the dorsal furrow”, 
occipital rino- of mediiiin wddth, veiT slio'htly convex; dorsal furrow 
shallow. ])ut clearly indicated at the sides and front of the glabella. " 

Fixed cheeks naVrow , Hat opposite the palpebral lobes; they curve 
gently dowui toward the posterior furrow^ and more abrupth^ in front; 
pal})cbral lo)>c‘s small, less than onc-Hfth the length of the head; the 
marginal rim is prominent, and passes obli(iuely into the low, broad 
ocular ridge wdiich crosses the cheek obliquely to the antero-lateral 
angle of the glabella; frontal linil) slightly concave, passing with veiy 
slight interruption into the flattened rim, the line of demarcation 
between the limb and rim being little more than the angle formed hy 
the union of the sloping limb wdth the more nearly horizontal rim. . 

Surface mimitel}^ granular, the granules being irregularly distrib- 
uted, and rising abruptly from the general surface. A head 15 mm. 
in length has the same w idth at the palpebral lobes. 

Ohsem^ations, — This species mav l)e compared with Anornocare tew- 
enm AValcott," A. latelhnhitum Dames, and A. / dauh's Walcott/ 
From the tii'st it difl'ers in its l)roader glabella and less distinctly 
tnarked line between the frontal linil) and i*im; from the second it 
difl’ers in a more rounded glabella, and narrower frontal limb; and 
from the third in having a more conical glabella and less concave 
frontal limb. The small palpebral lobe is like that of Anornocare 
h<v<f)oni Walcott. It may be that the tw^o species wdll be found to 
belong to another genus. 

Formation and locality, — Middle Cambrian; 4 miles south-southwest 
of Tung-yu-chon, Shen-si, China. 

Collected by Eliot Blaekw elder. 

ANOMOCARE ERIOPIA, new species. 

The description of AValcott ^ covers the principal 

features of this species. ^1. erioj>ia difl’ers in having a broader fixed 
cheek, less distinctly de lined furrow^ between the frontal limb and 
frontal rim, and in the absence of a median ridge on the glabella. The 
associated pygidium difl’ers from that of A, tenieniis in having a pro- 
portionately more convex axis, smaller pleural lobe, and in having the 
furrows on the pleural lobe extend nearly across the border of the 
pygidium. A, eriopia ditlei’s from ^1. tatian Walcott/ in its broader 
frontal liml), and more depressed frontal limb and border, broader 
lixed cheeks, and less distinctly detined glabella. 

« Troc. U. S. Nat. XXIX, 1905, 53. 

^C’hiiia, Richthofen, IV, 1SS3, j). 14. 

t’Proc. U. S. Nat. .5Ius., XXIX, 1905, p. 50. 

‘Udein, p. 47. ^Idem, p. 53. /Idem, p. 53. 
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Formation and lomUtff . — Middle Cambrian, near base of Ch’ano--liia 
formation in gray, oolitic series; Cli'ang-hia, Shan-tung*, China. 

Collected by Eliot Black welder. 

ANOMOCARE FLAVA, new species. 

Head, exclusive of the free cheeks, quadrilatei*al, and moderately 
convex. Glabella slightly convex in fi*ont, becoming- more convex 
toward the center, along- which there is a very slightly indicated lon- 
gitudinal ridge. A glabella 0 mm. in length has a width of 5,5 mm. at 
the base and 4 mm. opposite the antei'ior edges of the ocular ridges, 
where the rounded front begins; the posterior paii' of glabellar fur- 
rows is indicated on one specimen by a slight depression, on another, 
two paii-s of furrows are indicated l)v slight scars about half way 
between the center and the sides of the glabella; 0(‘cipital fuiTow shal- 
low, scarce!}^ more than indicating the line of division between the 
glabella and the occipital ring; the latter i*ises gently toward the cen- 
ter; dorsal furrow clearly indicated at the junction of the glabella and 
fixed cheeks, and also in front of the glal)ella. 

Fixed cheeks about one-thii'd the wddth of the glabella, nearly flat 
back of the ocular ridges, and sloping gently downward to merge into 
the frontal liml), and back\vard to (he posterior margin of (he head; 
octdar ridges low and rather broad, they terminate at the antero-lat- 
eral angles of the glabella from whence they extend obliquely back- 
ward to merge into the palpebral lobes; palpebral lobes little more 
than one-fourth the length of the head, and rather prominent; frontal 
limb in front of the glabella is about the same width as the frontal 
rim, it is slightly convex to the base of the rather abrupt posterior 
margin of the frontal rim. 

The surface is marked by a few minute, scattered pores, to be seen 
only by a strong lens. The lai‘gest head has a length of 12 mm., with 
the same width at the palpebi-al lobes. 

The associated pygidium has a broad, planulate margin, a nai-row, 
convex axis, with six i-ings, indicated by shallow^ furrows, and a ter- 
minal segment; the furrows on the axis are extended out on the pleural 
lobes, disappearing on the planulate margin. 

Ohserv<dions,—T\\Q central portions of the head of this species ditier 
from Anomocare temenas Walcott,^* the nearest related form, in having 
a shoi-ter glabella in proportion to its width, a tubercle or spine of 
unknown size on the occipital ring, and a smoother surface on the 
glabella. The associated pygidium is much like that associated with 
A. tmnenus^ but diflers in having a narrower axis marked by more 
rings. 

«Pruc. U. S. Nat. Mu«., XXIX, 1905, p. 63. 
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JujnnaiUm <n<d locaUfy . — ^Middle Cambrian, thin-bedded, o-reenish 
^ray limestom' interl)edded in oehreous and green, argillaceous sliales; 
4 miles east of Fnng-lan-eh()n, Shan-si, China. 

Collected by Eliot Hlaek welder. 

ANOMOCARE, species undetermined. 

This form is represented l)v a fi'agment of the central portion of a 
large head miudi like that of xVnomocare alvinoe Walcott.^ The frontal 
limb and broad rim are similar to those of Anomocare temenio<\s^- 
It is the youngest representative of this type of Anomocave as 
it ()(*curs near the summit of the Cambrian system in China. 

FontKiflou ((nd locality. — Upper Cambrian, limestone interbedded 
iti green sliales; 4 miles soutlnaist of Yaii-t'o, near Wu-t’ai-hien, 
Shan-si, China. 

Collected by Eliot Blackwelder. 

Genus ANOMOCARELLA Walcott. 

AnonwcmrUn Walcott, 1U05, IVoc. T. S. Xat. Mus., XXIX, p. 54. 

ANOMOCARELLA CONTIGUA, new species. 

This species is represented by an imperfect specimen of the central 
portions of the head, and numerous associated pygidia and free cheeks. 
Th(' head ditl’ers from that of Anouiocat‘rlla ch!nem<ls Walcott^ in 
having a more (*onical glabella, with the sides converging toward the 
front, instead of being subparallel. The associated pygidium has a 
shorter axis than that associated with A, chhiens!f<, and a broader, 
smoothei’ border. 

A. coniUjaa occurs at the same locality as ^1. cJd}ua\slM^ but at a 
slightly higher horizon. 

Formation <nid locality. -Middle Camlirian, lower central portion of 
Cldang-hia formation, in dense, gray limestone, interliedded in g*reen, 
nodular shale; ‘i mih's south of V(Mi-chuang, Sin-Eai District, Shan- 
tung, China. 

Collecti'd by Eliot Bhu‘k welder. 

ANOMOCARELLA IRMA, new species. 

This specues is I’epresented liy two s|)ecimens of the central portions 
of the head. These indicate that the head was semicircular in outline, 
and moderat(4y convex. (i label la ])rominent. convex, sides straight 
and converging gently toward the front which is broadly rounded; the 
only tract's of glabellar furrows are two faint scars near the front, 
which extend fi*on' the outer margin neai ly to the median line of the 
head; occi])ital furrow Avell delined, se])aratinga rounded, rather strong 
occipital ring; dorsal fui-row distinctly detined at the sides and less 
clt'ai ly mai-ked in front of the glabella. 



« Troc. U. S. Xat. Mus., XXIX, Ui05, p. 47. 
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Fixed cheeks narrow, almost lost in the palpebral lobes; in front of 
the latter they extend forward and downward as narrow, convex 
ridges, inergino- into the frontal linil); palpeliral lobes strong-, about 
one-thii’d the lengtli of the head; ocidar* ridge merged into the fixed 
cheek on the back side and defined hy a short, steep slope on the front 
side; frontal limb of niedium width, sloping with very little convexity 
to the narrow furrow separating the frontal limb from the relatively 
broad, flattened frontal rim; the length of the latter in front of the 
glabella is a little more than that of the' frontal limb. 

Surface slightly roughened b}^ elevated, ii*regular, more or less 
inosculating lines upon which numerous minute nodes occur. The 
result is that on some portions the surface appears to be finel}" granu- 
lose, and on others finely punctate, the interspaces between the inoscu- 
lating lines giving the punctate appearance and the nodes on the lines 
the granulose appearance. A head 4.5 mm. in length has the same 
width at the palpebral lobes, exclusive of the free checks. 

OJmr rations , — The nearest related species is AmnnocareUa f lura 
Walcott. It differs fr.om the latter in having a short frontal limb 
between the g-hibella and frontal rim, relatively larger palpebral lobes, 
and a stronger doi*sa1 furrow about the glabella. 

Formation and Upper Cambrian, limestone interbedded 

in green shales; 4 miles southeast of Yau-Co, near Wu-t'ai-hien, 8han-si, 
China. 

Collected by Eliot Black welde r. 

Genus PTYCHASPIS Hall. 

PTYCHASPIS BELLA, new species. 

This species is represented by a single specimen of the central por- 
tions of the head, exclusive of the i:>osterodateral limbs and free 
cheeks. Glabella subrectangular in outline, moderately convex, and 
crossed 1)}^ a backward arching furrow which separates a narrow seg- 
ment from the large anterior lobe, which has a length of 6.5 mm. and 
a width at the center of 5 mm.; the anterior lobe of the glabella is 
marked close to the dorsal furrow by very short furrows which indi- 
cate the second pair of glabellar furrows; the posterior transverse 
furrow is rather broad and deep at the sides, becoming somewhat 
shallower at the center; the posterior segment has a uniform width 
across the central portions, widening out at the ends in front; occip- 
ital furrow transversely rounded and rather deep; occipital ring 
transverse, slightly convex, and about the same width as the posterior 
segment of the glabella; dorsal furrow deep and strong at the sides 
and in front of the glabella. 



Proc. U. S. Nat. j\1uh., XXIX, 1905, p. 56. 
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Fixed clieeks narrow and rising abruptly from tlio dorsal fm row, 
nearly Hat opposite the palpebral lobes; they slope abruptly down- 
ward toward the posterior furrow and toward the frontal i*im; palpe- 
bral lobes narrow, rounded, and separated from the lixed cheeks b}^ 
strong, narrow furrows; frontal rim convex, prominent, and separated 
from the glabella by the deep dorsal furrow, and from the tixed cheeks 
by a narrow, deep furrow that extends obli([uely outward and forward 
from opposite each antero-lateial angle of the glabella. 

The surface of the glabella is marked by raised, irregular, more or 
less inosculating, sharp ridges, the general direction of which is trans- 
verse^ to tlie axis of the glabella; the tixed cheeks arc marked liy ridges 
somewhat like those on the glabella, which are subparallel to the dor- 
sal furrow and the furrow within the palpebral lobes; the ridges on 
the frontal limb are broken up into large granulations b}" the inoscu- 
lating furrows. A head 11 mm. in length has a width of 12 mm. at 
the palpebral lobt‘s. 

Ohxei^cathmx . — Tlie general form of the central parts of the head of 
this species suggests Ptf/rhaxj)ix acamas Walcott. “ It differs from the 
latter in th(‘ form of the glabella in front of the transverse glabellar 
furrow, the elevated lines on the tixed cheeks instead of granulations, 
and in minor details of the occipital and glabellar furrows. 

Formation ami Jocallty. Cambrian, blue, dolomitic lime- 

stone, ])robably equivalent to the Ch'au-mi-tien limestone of Shan- 
tung; d miles east of Fang-lan-chbii, Shan-si, China. 

Collected by Pdiot Black welder. 

Genus PTYCHOPARIA Hawle and Corda. 

PTYCHOPARIA COMUS, new species. 

Of this species only the c(mtral ])ortions of two small heads are 
known. The glabella and tixed cheeks are convex; glabella coiivex, 
truncato-conieal. and marked by three pairs of faint furi'ows; occipital 
furi’ow ratlu'r broad, roumh^d, and moderately deep*, occipital ring- 
narrow at the si(h‘s, widening gradually toward the center, where it is 
a little elevated above the jdane of the glabella and not much wider 
than the occipital furrow; dorsal furrow clearly detin(‘d on the sides 
and slightly marked in front of the glabella. 

Fixed (‘h(‘(Hvs narrow, not over one-fourth th(‘ width of the glabella; 
pali)(‘bi*al lobes about one-third the length of tln^ head, .somewhat 
neanu* tlu' posterior than the frontal margin of the head; ocular ridge 
short, and not prominent, it terminates a little back of the antero- 
lateral angh» of the glabella*, frontal limb narrow, very slightly con- 
vex, and sloi)ing downward with a well detined furrow separating it 
from the strong, rounded, thickened frontal rim; four small, shallow 
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pits occur in the furrow, one strong one on eiich side of the center, 
and one faint one opposite the outer edges of the glabella. 

Surface tinely granulose under a strong lens. The largest head has 
a length of 5 nini. 

Ohserrations . — This species belongs to the foi’ins intermediate 
between Ptychoparla and Lio.^tracns. It is distinguished from other 
species of the Chinese Cambrian by its rounded, strong frontal rim, 
and very slightly tapering glabella, in the latter respect recalling such 
forms of Aiwmocure as .1. A^^alcott/^ aJcfhoe Walcott,'^ and 

yl. wlnus Dames,'* from the Cambrian of China. 

Formation and load if y. — Middle Cambrian, oolitic limestone; 4 
miles south-southwest of Tung-yu-chon, Slien-si, China. 

Collected by Eliot Hlackweldcr. 

PTYCHOPARIA INFLATA, new species. 

This species is represented by two specimens of the (amtral portions 
of the head, exclusive of the free cheeks. The parts preserved indi- 
cate that the head was rather stroiiglv convex, and semicircular in 
outline. Glabella moderately convex, with the length and width at 
the base equal; the sides converge slightl’v toward the rather Ijroadly 
rounded antero-lateral angles; front nearl}^ transverse; sui'face marked 
b}^ a clearly detined posterior pair of furrows, which extend obliijuely 
inward and backward, separating a subtriangular postero-lateral lobe; 
a second pair of short, lightly detined furrows occurs about one-third 
the distance between the posterior furrows and the front of the glabella; 
occipital furrow rather broad and shallow toward the center, narrower 
and deeper at the sides: occipital ring narrow at the sides, increasing 
in width toward the center where it is rather broad, and slightly 
convex; dorsal furrow clearly defined at the sides and front of the 
glabella. 

Fixed cheeks about one-third the width of the glabella, convex, 
rising from the dorsal furrow and curving over to the facial sutures 
and the furrows separating them from the ]>alpebral lobes; palpebral 
lobes narrow, slightly elevated, and about one-third the length of the 
head; ocular ridges indicated more by the depressions in front of them 
than b}^ their elevation above the general surface of the fixed cheeks; 
postero-lateral limb short, and marked by a broad, shallow furrow 
within the strong, rounded posterior rim; frontal limb convex, inflated 
at the center so as to form an elongate swelling somewhat similar to 
that of Agraidos{i^) melir (p. 581); the line of demarcation between the 
fixed cheeks and the frontal limb is rather indefinite, the fixed cheeks 
merging into the downward sloping surface of the fiontal limb; there 
is no line of demarcation to indicate a distinct frontal rim. 



«Proc. U. S. Nat. Muh., XXIX, 1905, p. 49. 
^Idem, p. 47. 

^ China, Richthofen, IV, 1883, p. 15. 
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Surface smooth to the unaided eye. and under a strong lens sliglith" 
roughened witli what appear to l>e irregular, inosculating, very 
sliglitly elevated lines, and a few low, scattered tul)ereles. The type 
and largest s})eciinen of the Inaid has a length of h iniu. 

Oh'<erf'afions . — This species at tirst siiggi^sts . [(jrn uIos{^) 581) 

owing to the swelling on the fi’ontal liinl), the glabella, however, is 
much ])roader in ])roportion to its hmgth, and its furrows are those of 
Ptnchoj)ari<( rather than A(jr(ml(h^. 

Formation and locaJiftf , — Middle t'ambilan, lower j:)ortion of oolitic 
limestone s(M*ies; 4 miles east of Fang-lan-chon, Shan-si, China. 

Collected by Fdiot Blackwelder. 

PTYCHOPARIA LILIA, new species. 

This species is represented by a single fragment of a head, preserv- 
ing the glabella, the left fixed cheek, and the frontal limb and rim. It 
is (‘haracterized by the (‘onvex glabella, marked by three short, very 
slightly indicated ])ai rs of glabellar furrows, and the strong, rounded 
frontal rim separated from the glabella by a very short frontal limb. 

The tixed cdieeks are moderately (‘onvex and marked by faint, 
obliquely transverse ocular ridges; palpebral lobes unknown; frontal 
limb narrow.'slightly conv(‘x; frontal rim strong, rounded, thickened 
in front, and separated from the frontal limb by a shallow, narrow 
furrow. 

Surface formed by a network of tine, irregular, inosculating, veiy 
slightly elevated lines. This surface, Avhen partially worn, has a punc- 
tate appearance owing to the shallow places between the lines. The 
tyi^e and only specdmen of th(‘ head has a length of 5 mm. 

The asso(‘iated fi*ee cdieeks have a strong, rathei* broad border that 
is continued postcu iorly as a sti’ong and rather long spine, 

Oh^rrratioim. — d'his sp(»cies dilfers from Pt tjelioparia {Llostracus) 
to,reas AValcott^' in having a broader, stronger frontal rim, and shorter 
frontid limb. 

Fn'mation and lociditij. — Middle Cambrian, Ki-ehou limestone, in 
brown gray, partly oolitic bed, 10 feet above red shales, supposed to 
coriH'spond to the i\Iau-t\) shales of the Shan-tung sections; 4.5 mile.s 
south of Wu-('ai-hien. Shan-si, China. 

Collected by Fdiot Blackwelder. 

PTYCHOPARIA NEREIS, new species. 

This form is repiesented by several heads, exclusive of the free 
chec'ks, (ilabella and lixed cheeks are moderately (‘onvex; glabella 
prominent, tnmcato-conical, converging very gently from the base to 
the slightly rounded front; surface marked by three pairs of short, 
veiy slightly impressed furrows, and a very obscure, longitudinal 
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median rid^e; occipital furrow shallow but clcai’ly defined; occipital 
rin^ nearly Hat, sloping- from the shallow furrow slightly upward to 
the posterior margin, it narrows at the sides to two-thirds of its width 
at the center; dorsal furrow narrow, shallow, and clearly defined at the 
sides of the glabella, in front it is little more than the angle formed b}" 
the union of the glabella and frontal limb. 

Fixed cheeks narrow, about one-third the width of the glabella, 
slightl}" convex opposite the palpebral lobes, and merging into the 
frontal limb in front of the ocular ridges, and sloping more gentl}^ 
backward to the posterior furrow; palpel)ral loi)es narrow, about one- 
third the length of the head, and separated from the fixed cheeks by 
shallow furrows; postero-lahual limb short, and marked by a rather 
broad, shallow posterior furrow within a very narrow posterior mar- 
gin; frontal limb short, sloping down to the verv narrow, slightly 
defined furrow that separates it from the nearlv Hat, narrow frontal 
rim. 

Surface slightly roughened, but from its condition it is impossible 
to state whether it is like the surface of Ptnrho])aTia lilia (p. 58S). The 
largest head in the collection has a length of 3.5 mm. 

Ohxervatiom, — The subrectangular glabella is somewhat like that 
of Ptyclwparki adk Walcott," but the short frontal limb and flat rim 
distinguish it from the latter species. 

It is associated with PipchojKoka vosOf (p. 590), from which it diflers 
in the form of the glabella and palpebral lobes. 

A form closely related to this occurs about 100 feet lower at the 
same iocalit}^ and section. 

P\)rmathm and JocaUty. — Middle Cambrian, lower portion of oolitic 
limestone series; 4 miles east of Fang-lan-chon, Shan-si, China. 

Collected b}" Eliot Black welder. 

PTYCHOPARIA UNDATA, new species. 

This species is represented bv four specimens of the central portions 
of the head, exclusive of the free cheeks. These show that the head 
was semicircidar in outline and rather strongly convex. Glabella 
convex, irregularly sub(pxadrangular in outline, it narrows slightly 
from the base toward the front; the postero- lateral angles are rounded, 
and the anterior angles more broadl}" rounded into the slightly curved 
front; three pairs of glabellar furrows are indicated by slight depres- 
sions that extend in from the margin about one-half the distance to 
the median line; the posterior pair extends obliquely backward so as 
to indicate oval postero-lateral lobes; occipital ring rounded and 
strongly deflned, narrow at the sides, gradually widening toward the 
center, which is slightly above the plane of the surface of the glabella; 
occipital furrow narrow, rounded, distinct, and curving slightly for- 

«Pruc. U. 8. Nat. Miis., XXIX, 1905, p. 75. 
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ward toward the center: dorsal furrow rather sharj)ly cletined at the 
sides and shallow in front of the glabella. 

Fixed ehe(‘k narrow, and elevated into a ridge opposite the palpe- 
bral lobe, which is separated b}^a narrow, curved furrow; ocular ridge 
low, narrow, and passing obliquely from the anterior end of the pal- 
pel )ral lobe to the antero-lateral angle of the glabella; postero-lateral 
limb narrow, about as long as the width of the front of the glabella, 
and marked by a rather strong furrow within an elevated, narrow 
posterior rim; frontal liinl) narrow, merging in front into the narrow, 
slight furrow produced l)y the union of the frontal limb and frontal 
rim; frontal rim of medium width, moderately convex, and rounding 
down to meet the frontal limb. 

Surface appears to be minutel}^ and irregularly punctate under a 
lens of niodi'rate power. Fnder a strong lens it is shown to be formed 
by a network of irregvdarly inosculating, raised lines, that are so 
interrupted in places as to give a granular appearance to the surface. 
The largest head in the collection has a length of 5 mm. 

Ohsermtioiix . — This species is most nearl}" related to Ptychojyaria 
com U6‘ (p. 580); it differs in having a proportionate!}^ shoider glabella, and 
a more convex, thickened frontal rim. It ditl'ers from Ptifclioparia 
thm^o Walcott ^Mn its shorter frontal limb and propor- 
tionally longer glabella. 

This species is associated with Ptychoj)aria comu.^ and Solenopleura 
pidijterata (p. 503). 

Formation and locality , — Middle Cambrian, oolitic limestone; 4 
miles south-southwest of Tung-yu-chon, Shen-si, China. 

Collected by Eliot Blackwelder. 

PTYCHOPARIA VESTA, new species. 

Of this species the central portions of the head are known, and asso- 
(dated fn'c cheeks and pygidia. The parts of the head ju’eserved show 
it to have l)een inoderatel}^ convex, and semicircular in outline. Gla- 
bella convex, not very ])roininent, broadly truncato-conical in outline; 
antero-lateral angles rounded, front gently curved; l)etween the l)ase 
and front the sides are slightly incurved at a point about two-thirds 
the distance from the base to the front; three pairs of glabellar fur- 
rows that extend about one-half the distance from the sides toward the 
center are faintly impressed; occipital furrow narrow, shallow, and 
transverse: occipital ring narrow at the sides, widening toward the 
center where the surface is on the ])lane of the glabella; dorsal furrow 
narrow and clearly defined at the sides, ai\d shallow in front of the 
glabella. 

Fixed cheeks a little more than one-half the Avidth of the glabella, 
nearly tlat op])osit(‘ the palpebral lobes, curving gently doAvnward pos- 
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teriorl}^ to the posterior furrow, and rathei* id)ruptly downward to 
mer^e into the frontLil limb; pnlpebrai lobes a little less than one-half 
the length of the head, narrow, and se})arat('d from the fixed cheeks 
l\v rather strong, curved furrows; ocular ridge low, rather strong, 
and extending oblicpiely forward from the anterior edge of the pal- 
pebral lobe to the side of the glabella, just i)a(*k of its antero-lateral 
angle; frontal liml) short, gently convex, and sloping down from the 
front of the glabella to the rounded furrow formed by its merging 
with the frontal rim: frontal rim nearly flat and rising at a low angle 
from the furrow. 

Surface smooth to the unaided eye, finely punctate under a strong 
lens. The largest head referred to this species has a length of 9 mm., 
and the specimen selected as the type, a length of 4 mm., with a width 
at the outer edge of the palpebral lobes of (i mm. 

The associated free cheek has the same type of nearly fiat rim as 
the rim in front of the glabella; this is extended at the postero-lateral 
angle into a moderately strong, sharp spine; the body of the cheek 
rises to the base of the eye lobe with very little convexity; it is sepa- 
rated from the lateral and posterior borders by a shallow furrow; the 
surface is marked hy irregular lines radiating from the base of the 
eye lobe toward the furi’ow within the outer margin. 

The associated pygidium has a planulate border that merges into the 
slope of the pleural lobes; axis convex, about three-fourths the length 
of the pygidium, and marked by three shallow transverse furrows that 
are continued across the phmral lobes out onto the planulate margin. 

Ohsei^vatJons, — The general form of the head of this species is much 
like that of Ptychoparla impar Walcott.^' It differs in having a flatter 
frontal rim, less convex frontal limb, stronger glabellar furrows, and 
larger palpebral lobes. From PUjchojxiria 

Dailies^ it differs by having a more subquadrangular glabella, and 
larger palpel)ral lobes. 

Formathm and Middle Cambrian, lower portion of oolitic 

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China. 

Collected b}" Eliot Black welder. 

PTYCHOPARIA, species undetermined. 

This form is represented )>y a minute head lAlh mm. in length. It 
has an elongate glabella of the type of Pti/choparia theano Walcott,'' 
but its palpebral lobes are longer than in that species. It may be the 
young of Ptyehoparia acli^ Walcott.'^ 

A small head about 2 mm. in length of about the same character as 

«Proc. U. S. Nat. Mus., XXIX, 1905, }). 78. 

^ Liostmcua megalurus Dames, 1883, China, Ki(*lithofeii, IV, p. 20. 

^Proc. r. S. Nat. Mus., XXIX, 1905, p. 82. 

^Idem, p. 75. 
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the one mentioned a])Ove, but ditferino- froni it in having a shorter 
frontal limb, oceurs in the upper portion of the Ki-chou limestone, 4 
miles east of Fang-lan-chon, Shan-si, China. The loeality of the head 
first described is as follows: 

Formation and loealitij. — ^Middle Camiirian, in a brown, oolitic* lime- 
stone near the l>ase of the Ki-eli6u formation; 4 miles south southwest 
of Tung-yu-ehon, Shen-si, China. 

Collected by Eliot Blackwelder. 

PTYCHOPARIA(?) MAIA, new species. 

This species is represented by one fairly good specimen of tlie central 
portions of the head, to which the description oi PtyrhoparUi? hromxa^ 
Walcott^' applies, with the cx(*eption that the latter has broader fixed 
cheeks and a fiatter frontal rim. nonn also has short, strong 

ocular ridges that are not present in P,,^ hronno<. 

The type specimen of the head has a length of 4.25 mm. 

P^onnailon and tocaUty, — ^Middle Caml)rian, in a brown, oolitic* lime- 
stone near the base of the Ki-chcni formation; 4 miles south-southwest 
of Tung-yu-c*hon, Shen-si, China. 

Collected by Eliot Blackwelder. 

LIOSTKACUS Angelin, subgenus of PTYCHOPARIA. 

PTYCHOPARIA (LIOSTRACUS) INTERMEDIA, new species. 

This is a form intermediate l)etween Ptychojxiria tolas Walcott'" and 
Ptycliojiarni t^Lioxtrara.^) sahnaymt 592). It is represented by the 
well ])reservecl central poi*.ions of the head of a single specimen. It 
difiers from both of the spc'cies mentioned by having a proportionally 
shorter, broader glai)ella, with a strong, uniform dorsal furrow about 
it, and two pairs of less strongly indicated glabellar furrows; also 
in the details of the frontal limb and rim. 

The surface of Ptyrhoparhi (Z.) (ntermedla is marked by a few 
scattered, I’ather large tuberc les and many very fine tubercles. A 
hc'acl 8 mm. in Icmgth has a width at the outer edge of the palpel)ral 
loi)es of 9 mm., with a convexity of 2 mm. above the plane, of the mar- 
gin of the head. 

Formation and tonal ity. — iNliclcllc Cambrian, upper part of oolitic 
formation; Ciraii-mi-tien, Shan-tnng, Cliina. 

Collected l)y Eliot Blackwelder. 

PTYCHOPARIA (LIOSTRACUS) SUBRUGOSA, new species. . 

This species is represented l)y two specimens of the head, exclusive 
of tlie fi’ee cheeks. These portions of the hc'ad are sul>rectangular 

^U"roc. U. 8. Nat. Mas., XXIX, 1905, p. 76. ^Idein, j). 82. 
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in outline, stroni»-ly convex. Glabella ])roininent, .strono-ly convex, 
with it»s sides converging 1‘i‘oin a width of (>.5 niin. at the base to A 
nun. at the front, in a glabella 6.5 imn. long, exclusive of the occipital 
furrow and ring; front arched, with a shallow j)it in the doi’sal furrow 
where the sides and front unit(‘; the glabella is marked by thre(^ pairs 
of shallow, i-ather broad glabelltir furrows, the posterioi’ pair of which 
extends obliquely inward and backward about one-third the distance 
across the glabella: occipital furi'ow i-ounded and rather deep; oecipital 
ring narrow and moderately convex at the sides, gradually inci’easing 
in convexity and width toward the C(‘nter, where a small node occurs; 
dorsal furrow strong at the sides and in front of the glabella. 

Fixed cheeks about half as wide as the glabelhi at its base, convex 
at the center, and sloping gently l)ackward to the posterior furrow 
and more abruptly downward to the frontal limb; palpebral lol)es 
central and small; ocular ridge rather strong, rounded, and extending 
fi’oin the anterior rim of the palpel>ral lobe obliciuely forward across 
the tixed cheek to a point just ba(*k of the pit at the antero-lateral 
angle of tlie glabella; frontal lim!> of medium width, slightly convex, 
and passing into the rounded furi’ow within the rounded, strong, eonvex 
fiOTital rim. 

Surface with prominent, tine granulations over the glabella and fixed 
cheeks, with the exception of the smooth places indicating the glabellar 
furrows. A head 10.5 mm. in length has a width of 14 mm. at the 
palpebral lobes. 

(^hstrcatioihs. — In form this species is closely related to Ptychop<(r!a 
{Liostracih^) Walcott. ltditfers in Ijavinga more convex fixed 

cheek and frontal rim, and in having a granulated instead of a smooth 
surface. From IHijchoyHirUi toJm Walcott*^ it differs in having a pro- 
portioimlly more conical gla))ella, stronger frontal riin, and finer 
gra n u lose su rf ace. 

FonHdtion and locality. — Middle Cambrian, base of ClTang-hia 
oolite; 2.2 miles southwest of Yen-chuang, Sin-t5ii District, and in 
upper part of oolitic formation at (drau-mi-tien, Shan-tung, China. 

Collected by Eliot Black welder. 

Genus SOLENOPLEURA Angelin. 

SOLENOPLEURA PAUPERATA, new species. 

This species is represented by the central portions of the head, exclu- 
sive of the free cheeks and the occipital ring. The ])oilions preserved 
show that the head was semicirculai*, and rather strongly convex. 
Glabella truncato-conical, rounded in front, strongly convex, and 
marked by three pairs of very short, slightly impressed furrows; the 
fragment of the occipital furrow remaining shows it to have been 

^Proc. U. S. Xat. ]\lns., XXIX, 1905, p. 85. 
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niirrowand rather deep; occipital ring unknown; dorsal furrow narrow 
and rather deep at the sides, and clearly detined in front of the glabella. 

Fixed cheeks about two-thirds the width of the glabella, convex, and 
curving gently to the fi-ont and back; palpebral lobes central and 
small; no ti’aces of ocular i’idg(*s; postero-lateral limb about as long 
as the width of the glabella, and marked by a sharply impressed furrow 
within a nanow. rounded ])osterior rim; the line of demarcation 
between the front of the glabella and the frontal rim is a rather deep, 
narrow furrow, no traces of a frontal limb being present; frontal rim 
strong, rounded, and l)roadly curved in front. 

Surfai e minutely grannlai*. with a few larger granules scattered over 
the surface of the glabella, and a number of slightlv larger granules 
scatterenl over the surface of the tixed cheeks. The type and only 
specimen of the head has a length of 3 mm., exclusive of the occipital 
ring. 

Ohserv<(t/o)fs . — This species is chara< terizcd by the absence of a 
frontal limb, and its l)roadly conical glabella, in these respects ditfer- 
ing from AValcott aiid Walcott.^ It also 

differs from the two mentioned species by having a more finely granu- 
lated surface. 

F(fr)N(iti(m <u)(l load it If . — ^Middle Cambrian; 4 miles south-southwest 
of Tiing-yu-chnn, Shen-si, China. 

Collected l)v Eliot Black welder. 

Genus DOLICHOMETOP US Angelin. 

DOLICHOMETOPUS HYRIE, new species. 

This species is represented l)v a single specimen of the central por- 
tions of th(‘ head, and an associated free cheek and pygidium. Gla- 
bella model ately convex, with the sides slightly converging toward the 
broadly rounded front; glabellar furrows faintly impressed; the pos- 
terior ])air extends oblicpiely inward and backward, obscurely outlining 
a subtriangular lobe on each side; also two pairs of short, faintly 
im])ressed furrows that extend in at nearly right angles to the sides 
of the glabella; occipital furrow shallow, somewhat deeper at the 
sides than in the center; occipital ring narrow at the sides, widening 
gradually toward the center where it is of medium width, slightly 
convex, and rising but little above the general surface of the glabella; 
dorsal fui’row shallow, indicated by the union of the sloping sides and 
front of th(‘ glabella with the fixed cheeks and frontal liml). 

Fixed cheeks narrow, nearly flat opposite the palpebral lobes, aiid 
sloping gently to the front and back; what is preserved of the ])alpe- 
bi*al lobes indicates that they were elongate, extending about one-third 
01 ’ more of the length of the head; a narrow, slightly elevated ocular 



if Prof. r. S. Nat. Mils., XXIX, UKV), p. sa. 
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ridoe extendi^ obliquel}^ across the narrow lixed cheek; frontal rim 
short and nearly hat; the curved angle at the union of the lixed cheeks 
and glabella gives the impression that the frontal rim is slightly 
concave. 

Associated free cheek siilitriangnlar, with a long genal spine. 

Surface, as seen by a strong lens, slightly roughened with minute 
granules. The type and only s])ecimen in the collection has a length 
of 7.5 mm. 

The associated pygidiiim is transverse, semicircular, and convex; 
axial lobe convex, a little more than three-fourths the length of the 
pygidium, and crossed by three rather clearly detined, narrow furrows, 
that ditferentiate three rings and a terminal portion; the outline of 
the axis is continued by a low swelling that extends from the end of 
the convex axis to the posterior margin; the fun*ows crossing the axis 
curve ontwai’d and slightly backward across the pleural lo))es to the 
margin of the border; the}^ are broader than the furrows on the axis 
and sepai'ate three rathei* clearly defined segments from a narrow 
frontal rim and a posterior portion back of the axis; border rela- 
tively narrow, and sloping gently from the base of the pleural lobe to 
the outer margin; it arches slightly inward l)ack of the axis. The 
largest specimen has a width of mm., with a length of 14 mm. A 
small specimen 15 nun. in width has a less clearly detined border, and 
in othei- respects resembles the t)vgidium associated with J), deois 
Walcott.^' 

species di tiers from 1), alceste Walcott^* in 
having a |)roportionately' longer frontal rim, less distinctlv defined 
glabellar furrows, and in being less convex. From other described 
species of the Chinese Cambrian it ditiers in having a glabella that 
nari’ows toward the front instead of expanding. The associated 
pygidium is much like that associated with D. deals Walcott. It 
ditiei's in having a narrower, more clearly detined border, and more 
clearly detined furrows upon the pleuial lobes. 

Fontuitlun and - Middle Cambrian, lower portion of oolitic 

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China. 

Collected by Eliot Blackweldei-. 



Proc. U. S. Nat. Mus., XXIX, 1905, j). 94. 



